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INTRODUCTION

Fertilization of sugarbeets (Beta vulgaris L.} with
potassium {K) is generally not Tecommended in the inter-
mountaln areas of the western United States. This is at-
tributable to the general abundance of available K and so-
dium {(Na) in the so0ils of this region, irrigation water
often containing significant K and Na concentrations (7),
and the lack of plant response to K fertilization in nume-
rous unpublished field experiments,

Potassium is taken up by sugarbeets in large quanti-
ties and is an essential element for plant growth. Sodium
alsc is taken up 1n large quantities, even in the presence
of ample K, but is not considered essential (34). Sodium
can substitute for part of the K needs of the plant, and
sodium chleoride has been used as a K fertilizer substitute
in certain humid regions because of its lower cost (21).
Positive yield responses have been noted from the addition
of Na, even in the presence of ample K (25).

Potasslum and Na uptake depends upon their availabili-
ty in the soil (24), plant growth rate (1), and nitrate
uptake (20, 25, 37). Increasing levels of either soil K
or WNa generally result in increased uptake of these ele-
ments. However, there appears to be a reciprocal rela-
tionship between availability and uptake of these ele-
ments. Increased K avallability and uptake decreases Na
uptake and vice versa (24, 27). The uptake of K and Na
generally follows the crop growth pattern with the largest
increases <colnclding with the most rapid growth ({L).

*Contribution freom the U.S. Department of Agriculture, Agricultural
Research Service, in cooperation with University of Idaho College of
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author iz a Soil Scientisc, USDA-ARS, Snake River Conservation Re-
search Center, Kimberly, Idaho 83341,
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Increased nitrate uptake generally increases K and Na up-
take, probably resulting from the mechanism in plants that
maintains a balance between anions and cations where
growth increase was not proportional to increased nitrate
uptake (34, 36).

Sucrose recovery efficiency from the sugarbeet depends
on the amounts and types of root and/or extracted Jjulce
impurities (3, 23). Both K and Na are impurities and
their presence interferes with the ¢rystallization process
in sugar refining. Higher levels of K and Na cause a
greater proportion of the sugar to be recovered as molas-
ges with a reduction in refined sugar (6, 24, 33). The
proportion and amount of K and Na in the sugarbeet plant
may also be important because of a positive correlation
betwaen K fertilization and sucrose concentration (% wet
root) in the root (27), and a high negative correlation
between Na and sucrose concentration in roots of different
cultivarse (5, 19, 22). However, this sucrose concentra-
tion response to K (27) may have resulted from a secondary
response to K and a direct response to Teduced niltrogen
(N) uptake caused by the chloride-nitrate antagonism in
plant N uptake when the chloride form of fertilizer is
used to add the K (28),

The purpose of this paper is to report results of a
study to identify and evaluate factors that affect K and
Na uptake by sugarbeets.

MATERIALS AND METHODS

Eleven experiments on sugarbeets have been conducted
since 1967 by scientists located at Kimberly, with experi-
mental plots at thirty-eix locatioms in southern Idaho.
The procedures used in the experiments have been published
in numercug articles since the initiation of these
studies, The specific procedures used for each of these
experiments can he found in the article for the year:
1967¢(10), 1968(L1, 12), 1969(Ll), 1971(18), 1972(17),
1976(16), 1977(15), 1978(13), l980(%), 1982(8), and
1983(14). These experiments were conducted on Portneuf
silt loam solil (Durixerollic Calciorthids; coarse-silty,
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mixed, mesic} with the exception of some of the plot areas
in the 1971 and 1972 studies. The majority of soils 1in
southern Idaho have a weakly cemented hardpan at the 0.5-
to 0.6-m depth that has little effect on water movement
but may restrict some root penetration.

Soil samples were taken from each experiment in early
spring ©before fertilizer application by 0.15-m depth in-
crements to the 0.6-m depth or to the hardpan. The soil
samples were air dried, ground, and stored until analyzed,
The potentially available soil N was determined on all
samples (11). Extractable and water soluble {extractable
- soluble = exchangeable) K and Na were determined on the
1971 samples (32}, A representative sampling of the ex-
tractable and soluble K and Ha in Idaho soils is given in
Table 1.

Most of the agronomic practices such as planting
date, cultivarion, and harvest date were rather uniform
among years. However, varlatioms in these practices that
cause changes in the sugarbeet growth and yleld components
are given in this section, tables, figures, or im the dis-
cussion of this information,

The sugarbeets [Amalgamated AH-10 (1967 to 1980), WS-
76 (1982), WS-76 and W3-88 (1983), and Beta vulgaris geno-
types (9) with the common name of GWD2Z, AH-10 (commercial
hybride}; LHY-1, LHS5-1 (Experimental hybrids}; Monorosa,
Monoblanc (Fodder beet hybrids); Pajbjerg Korsroe, and
Rota (Fodder beets) (1980)] were planted in early to mid-
April in either 0.56 or 0.6l m rows and thinned to a 0.23
te 0.30 m within row spacing in early June. 3/

Hitrogen was generally applied between O to 448 kg N
ha-l in increments of 56 to 224 kg K ha-l. The total
amount and rates of application to each experiment de-
pended upon the residual and mineralizable N in the sotl
avallable for plant growth (11). The N uptake efficiency
of applied N fertilizer for sugarbeets grown in southern

3/Mention of trade names or companies is for the benefit
of the reader and does not imply endorsement by the U.S,
Department of Agriculture.
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